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Background: Post-stroke depression (PSD) is the most frequent mental disorder after stroke, affecting
about 30% of stroke survivors. Despite extensive research, little is known about the inﬂuence of general
self-efﬁcacy (GSE) on PSD. We investigated the effect of GSE on depression six months post-stroke while
controlling for established risk factors.
Methods: Eighty-eight patients from two rehabilitation centers with ﬁrst-ever ischemic stroke were
assessed around 8 weeks and 6 months after stroke. Baseline assessment included demographic vari-
ables, GSE scale, physical disability (Barthel-Index), stroke severity (modiﬁed NIH Scale), pre-stroke
mental illness, cognitive status (Mini-Mental-State-Test), social support (F-SozU Questionnaire) and
depressiveness (Geriatric Depression Scale, GDS). Follow-up assessment included DSM-IV depression,
GDS and GSE. The inﬂuence of each risk factor on PSD was analyzed by binary hierarchical regression.
Results: Baseline depressiveness (OR¼1.41, po .01) and social support (OR¼ .95, p¼ .03) predicted PSD.
Decreasing GSE was associated with high baseline GSE (r¼ .51, po .01) and inﬂuenced later PSD
(OR¼1.39, po .01).
Limitations: Patients' range of impairment may have been limited as sufﬁcient speech comprehension
and capacity for interview participation were required. Causal relationship between decreasing GSE and
increasing GDS cannot be assumed based on correlations.
Discussion: Decreasing GSE was linked to PSD, especially in patients with high baseline GSE. This effect
may be due to dissatisfaction with recovery following high expectations. Early depressive symptoms and
low social support predicted PSD. Early screening for depressive symptoms and focusing on self-efﬁcacy
might help to prevent later depression.
& 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Depression is the most frequent mental disorder after stroke,
affecting about 30% of patients. Despite well-known association of
post-stroke depression (PSD) with poorer functional outcome,
reduced quality of life (QoL) and increased mortality, its patho-
genesis is poorly understood (Kutlubaev and Hackett, 2014).
Recent systematic reviews identiﬁed ﬁve frequently in-
vestigated and consistently found risk factors for PSD (Ayerbe
et al., 2013; Kutlubaev and Hackett, 2014): Higher functional im-
pairment as measured by activities of daily living (ADL) and a
more severe stroke represent the best-known risk factors for PSD.
A personal history of pre-stroke depression and more severe
cognitive impairment were associated with PSD in the majority ofB.V. This is an open access article ustudies. Finally, high social support exerts protective inﬂuence, yet
harmonization of results is hampered by differences in con-
ceptualization. While often measured by observable variables (e.g.
number of received supporting acts or demographic variables),
growing evidence suggests stronger links between perceived social
support and PSD (Northcott et al., 2015) with increasing relevance
when patients face the challenge of social (re-)integration (Wer-
heid, 2015).
Considering early detection during the critical two-year period,
depressive symptoms shortly after stroke were consistently linked
to later PSD, but scarcely investigated (Kutlubaev and Hackett,
2014). We found depressive symptoms to be the most relevant
predictor for PSD six months later, even when controlling for well-
known factors like physical disability or cognitive impairment
(Lewin et al., 2015).
Self-efﬁcacy, as the belief to exert control over one's own
functioning was initially conceptualized as task-speciﬁc, but later
broadened to general self-efﬁcacy (GSE), describing the stablender the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
Demographic and clinical characteristics of the study sample (N¼88).
Pre-stroke mental illness: 3.4%
Sex: 54.5% male
Baseline assessment M SD Median Range
Age 66.35 10.70 65.50 44–90
Years of education 11.39 3.41 10.00 9–18
BI 80.74 22.98 95.00 25–100
mNIHSS 3.86 3.54 3.38 0–17
MMST 27.78 2.68 28.00 17–30
F-SozU 94.99 13.25 98.50 54–110
GSES 31.73 5.68 33.00 17–40
GDS 3.81 3.00 3.53 0–14
Follow-up assessment M SD Median Range
GSES 31.72 6.14 33.00 17–40
GDS 3.94 4.08 2.00 0–15
BI: Barthel Index; mNIHSS: modiﬁed NIHS Scale; MMST: Mini-Mental Status Test;
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situations (Luszczynska et al., 2005). Studies showed GSE to fa-
cilitate coping with chronic conditions like pain or disability
(Luszczynska et al., 2009) and lead to less anxiety and depression
after cancer surgery or coronary heart disease (Luszczynska et al.,
2005).
Stroke research mainly focused on task-speciﬁc self-efﬁcacy
(e.g. balance or memory) showing associations with lower de-
pression during recovery (Korpershoek et al., 2011). However, GSE
was found to have a stronger association with depression shortly
after stroke than task-speciﬁc self-efﬁcacy, indicating that coping
after stroke may require a broader sense of efﬁcacy (Lewin et al.,
2013). To our knowledge, no previous study has examined the
predictive value of GSE on depression six months after stroke.
The purpose of this study was to examine the independent
inﬂuence of GSE on depression six months later while controlling
for established risk factors. We assumed high GSE to unfold pro-
tective inﬂuence on later PSD and to remain relatively stable be-
tween assessments. F-SozU: Social Support Questionaire; GSES: General Self-Efﬁcacy Scale; GDS: Ger-
iatric Depression Scale.2. Method
Eighty-eight patients from our ongoing rehabilitation-based
longitudinal Berlin PSD study were recruited from two inpatient
rehabilitation centers (Brandenburg Klinik Bernau, Segeberger
Kliniken). Inclusion criteria were: 1) ﬁrst-ever ischemic stroke
(Z4 weeks prior to baseline assessment), 2) formal education of
Z8 years, 3) sufﬁcient comprehension (i.e. Token test 412; ﬂuent
in German), 4) age of Z40 years and 5) to maximize internal
validity, less than 12 weeks deviation from planned 6 months in-
terval of follow-up assessment. On average, patients were assessed
7.8 weeks (baseline), and 6.1 months (follow-up) after stroke, with
a mean of 5.2 weeks of inpatient rehabilitation. At baseline, 12.5%
of patients used antidepressants, 19.2% at follow-up (33.3% of pa-
tients with DSM-IV depression, 13.0% without). Lesion location
was left in 35.5% of patients (47.4% right, 14.5% both, 2.6% missing).
Baseline assessment included demographic variables, ADL
using the Barthel-Index (BI; Barthel and Mahoney, 1965), previous
mental illness according to medical records, severity of stroke
using the modiﬁed NIH Stroke Scale (mNIHSS: Meyer and Lyden,
2009), cognitive impairment using the Mini-Mental-State-Test
(MMST; Folstein et al., 1975), self-perceived social support using
the 22-item short form of the Social Support Questionaire (F-SozU;
Fydrich et al., 1999), depressive symptoms using the 15-item ver-
sion of the Geriatric Depression Scale (GDS; Yesavage et al., 1983),
and perceived self-efﬁcacy using the General Self-Efﬁcacy Scale
(GSES; Schwarzer and Jerusalem, 1995). Follow-up assessment
included GDS, GSE and the structured clinical interview (SCID I;
Wittchen and Fydrich, 1997) to diagnose depression according to
DSM-IV criteria.
Binary logistic hierarchical multiple regression analysis was
performed to investigate the independent inﬂuence of each factor
on the occurrence of depression (yes/no) six months post-stroke.
The ﬁve well-known predictors identiﬁed by Kutlubaev and
Hackett (2014) and Ayerbe et al. (2013) were entered stepwise in
descending order according to their signiﬁcance. Thereafter, GSE
and GDS were entered stepwise. Multicollinearity was assessed
investigating tolerance factors (TF) and variance inﬂation (VIF).
Group size requirements were r25 cases per category of the
dependent variable. Signiﬁcance was set at p o .05 for model and
parameter testing. Nagelkerke's index was used as coefﬁcient of
determination (R2). Mediation analysis was performed when a
signiﬁcant effect disappeared after adding another predictor to the
regression (Eid et al., 2010). Trajectories of GSE and GDS were
assessed by calculating the difference scores between baseline andfollow up.3. Results
At follow up, 29.5% of all 88 patients fulﬁlled the DSM-IV cri-
teria for depression. Demographic and clinical characteristics of
the investigated variables are shown in Table 1.
Bivariate correlation analysis showed signiﬁcant association be-
tween DSM-IV depression with perceived social support (r¼ .36,
po.01), GDS (r¼ .51, po .01) and GSE (r¼ .32, po .01). Require-
ments for multicollinearity (.64oTF4.89; 1.21oVIF41.56) and
group size were fulﬁlled. Results of the logistic regression are shown
in Table 2. Social support (OR¼ .95 p¼ .03) and early GDS (OR¼1.41
po.01) inﬂuenced the risk for later depression. The model explained
43.1% of variance (R2), global model test was not signiﬁcant (GOF;
p¼ .80).
GSE predicted depression at follow-up (p¼ .04, step 6). This
effect disappeared (p¼ .52) when GDS was added to the regres-
sion. Testing for mediation, we found signiﬁcant relationship be-
tween GDS and GSE (r¼ .48, po .01), GDS and follow-up de-
pression (r¼ .51, po .01), and GSE and follow-up depression
(r¼ .32, po .01). Inﬂuence of GSE disappeared (OR¼ .93, p¼ .19)
when GDS (OR¼1.40, po .01) was added to regression analysis,
fully mediating the inﬂuence of GSE on follow-up depression.
Decreasing GSE was associated with increasing depressiveness
(r¼ .36, po .01) and follow-up depression (r¼ .28, po .01).
Higher decline in GSE was associated with higher baseline GSE
(r¼ .51, po .01). Post-hoc analysis (GOF; p¼ .09, R2¼ .66) showed
social support (OR¼ .91, p¼ .02) and early depressiveness
(OR¼1.41, p¼ .02) to predicted later PSD while GSE difference
score (OR¼1.39, po .01) independently inﬂuenced the risk for
later PSD.4. Discussion
The main ﬁnding of this study was that early depressive
symptoms and perceived social support predicted later PSD. At
follow-up, 29.5% of all patients fulﬁlled the DSM-IV criteria for
depression which is in accordance to pooled prevalence rates of
comparable longitudinal studies (Kutlubaev and Hackett, 2014).
Early depressive symptoms represented the most important pre-
dictor for depression six months post-stroke supporting previous
Table 2
Results of stepwise hierarchical regression analysis predicting depression diagnosis (DSM-IV) six months post-stroke.
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Predictors β ρ β ρ β ρ β ρ β ρ β ρ β ρ R2 (%)
BI .99 .58 1.00 .69 1.00 .96 1.00 .90 1.01 .48 1.02 .27 1.03 .10 1.0
Prestroke mental illness 4.80 .21 5.16 .19 6.44 .15 6.72 .14 5.16 .21 1.74 .70 3.2
mNIHSS 1.04 .60 1.03 .71 1.07 .42 1.07 .41 1.10 .39 3.6
MMST .91 .29 .99 .89 .99 .95 1.06 .62 5.3
F-SozU .94 .01 .95 .03 .95 .03 20.6
GSE .90 .04 .96 .52 27.0
GDS 1.45 o .01 43.1
BI: Barthel Index; mNIHSS: modiﬁed NIHS Scale; MMST: Mini-Mental Status Test; F-SozU: Social Support Questionaire; GSES: General Self-Efﬁcacy Scale; GDS: Geriatric
Depression Scale; β¼standardized regression coefﬁcient; p¼ level of signiﬁcance; R2¼Nagelkerke-Index.
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predictor as a measure for early risk assessment (Kutlubaev and
Hackett, 2014).
General self-efﬁcacy at baseline did not predict later PSD, being
fully mediated by early depressiveness. At ﬁrst, this ﬁnding
seemed surprising, given evidence from other ﬁelds of re-
habilitation (Luszczynska et al., 2005, 2009) but may be due to
methodological differences, since our study controlled for baseline
depressiveness, and examined potential mediating effects of other
variables.
However, declining self-efﬁcacy was associated with increasing
depressiveness, higher baseline self-efﬁcacy and independently
inﬂuenced the risk for later PSD. This effect might be explained by
dissatisfaction with rehabilitation following high expectations
after stroke (Wottrich et al., 2012), in particular for patients with
high GSE, since these patients are prone to set themselves even
higher goals (Luszczynska et al., 2005). Disappointment during
rehabilitation could foster decline of perceived self-efﬁcacy and
increase depressiveness. Depressiveness in turn may negatively
affect perceived self-efﬁcacy and further impede performance
(Kavanagh, 1992).
In a broader view, our ﬁndings suggest that recovery expecta-
tions after stroke should be addressed more speciﬁcally during
rehabilitation. Although involving patients in rehabilitation plan-
ning is common practice, patients may still struggle to derive
sensible goals for their time after discharge and adjust to changing
capacities during recovery (Wottrich et al., 2012). This relates to
actual motivation models such as the Lines of Defense (LoD) model
by Heckhausen et al. (2013). Postulating dynamic adaptation to
changing health and stating hierarchically organized individual
functioning goals, the model implies the selection of viable goals,
engagement while the goals seem feasible, and disengagement in
case of declining resources. This process might allow patients to
explicitly organize recovery goals while minimizing perceived loss
of control after stroke.
Perceived social support exerted protective inﬂuence on later
PSD. This ﬁnding supports previous research showing beneﬁcial
effects of social support after stroke (Lewin et al., 2013; Northcott
et al., 2015). While previous studies mostly used cross-sectional
designs or assessed time periods up to three months, our study
showed the predictive value of perceived social support on PSD six
months post-stroke. This emphasizes the need to develop cost-
effective ways to engage isolated patients after stroke and to fur-
ther examine the inﬂuence during later stages when patients
struggle maintaining a sustainable social network (Northcott et al.,
2015).
Limiting factors of this study concern the correlation between
declining self-efﬁcacy, increasing depressiveness and later PSD
allowing no causal interpretation. Secondly, although constraining
deviation from follow-up assessment to 12 weeks, the inﬂuence ofrisk factors might be time-dependent after stroke (Werheid, 2015).
Lastly, small sample size and comparably few reported impair-
ments after stroke might have limited power to detect effects of
well-established (e.g. physical disability) or underrepresented (e.g.
pre-stroke mental illness) risk factors.
In conclusion, decreasing self-efﬁcacy was linked to later PSD,
possibly due to adverse experience during recovery following
overambitious goals. Early depressiveness and social support
predicted later PSD. Our results support early screening for de-
pressiveness within the ﬁrst weeks after stroke and the applica-
tion of interventions focusing goal selection to reduce the risk of
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